& Engelhardt 1977) . We describe a similar case in a child with elevated plasma VIP concentrations, in whom the neoplasm was histologically a neurofibroma.
Clinicalhistory
A 3-year-old girl presented with a four-month history of nine or ten brown water motions daily. She had lost some weight, but two weeks before admission she became anorectic and her weight decreased further. There had been no vomiting, abdominal pain or skin flushing.
Pregnancy and birth had been unremarkable, although the child developed laryngeal stridor shortly after birth and this persisted intermittently until shortly before presentation. The patient's father had obvious neurofibromatosis which had been present since early childhood. He had a right hemiparesis and a blood pressure of 160/100 mmHg (supine) attributed to renal artery stenosis. Two sibs aged 5 and 6 years were well and had no stigmata of the condition.
She was a tall, thin girl (height 0.982 m, 90th centile; weight 12.4 kg, 10th centile), and she had marked wasting of the limbs and buttocks and a large, soft, protuberant abdomen with a slight lumbar lordosis. Abdominal examination was unremarkable. More than twenty cafeau-lait spots of varying sizes were present on the skin of the trunk and lower limbs. Speech had a nasal quality and many moderately enlarged, soft lymph nodes were palpable bilaterally in the neck. The trachea was central, the lungs and cardiovascular system normal; blood pressure was 100/60 mmHg.
Initial studies
Serum sodium was 141, potassium 4.4, chloride 100, calcium 2.57, urea 3.1 mmol/l; protein electrophoresis was also normal. Stools cultured no pathogens and contained no reducing substances. X-ray of chest showed large bilateral mediastinal soft-tissue shadows suggestive of a lymphoma. On lateral X-ray of neck it was seen that these extended up the prevertebral tissues to the base of the skulJ, displacing anteriorly the posterior pharyngeal wall. This was confirmed by CAT scan, when it was also noted that the mass extended retroperitoneally to the pelvic brim. Excision biopsy of one of the enlarged cervical lymph nodes, however, showed reactive hyperplasia.
At thoracotomy a large firm homogeneous mass was found intimately surrounding the trachea and great vessels in the posterior mediastinum. Such was the relationship of the lesion to vital structures that no definitive surgical removal was possible. A single wedge biopsy taken from the right upper portion of this massive tumour subsequently showed it to be a neurofibroma. In this specimen there was no histological evidence of ganglioneuromatous or malignant changes. Capsule biopsy of the jejunal mucosa was histologically normal.
Hormone studies
Vasoactive intestinal polypeptide (VIP) was measured by radioimmunoassay which utilizes an antibody capable of detecting material derived from the gut mucosa and also from neurological tissue. Plasma VIP levels were elevated, 250 ng/I (normal adult level < 150 ngfl).
Fractionation of the plasma by gel filtration chromatography revealed two species of VIPmolecular weights approximately 12000 and 30000 ( Figure 1 ); using this method normal plasma contains only one species (mol. wt. 3500) although it elutes in the position of dextran blue (mol. wt. 30 000) since it is bound to a carrier protein.
... Figure I . Gel filtration chromatography of I ml of patient's plasma on SephadexGSO. Two peaks are shownin proximity to the elutionpositions for dextran blue(mol.wI. 30000)and cytochrome C (mol. wt. 12000)
VOLUME ELUTED
Other gastrointestinal hormones which were assayed were within the normal ranges for our laboratory (gastrin lOng/I, secretin 25 ng/I and N-terminal glucagon-like immunoreactivity 40 ngfl). VIP-containing cells, identified by specific immunohistochemistry (Shaw et al. 1978), were not present in the mediastinal biopsy, while in the jejunal mucosa their numbers were actually less than are normally seen (Shaw 1978, personal communication) . Further surgical. exploration not being justified on clinical grounds, tumour was not available for extraction of VIP.
Plasma catecholamines (3 nmol/l) and urinary catecholamines (0.1~mol/24 hours) were normal, as were urinary 5-HIAA, thyroid function (serum T 3 3.4, T 4 95 nmol/l, TSH 2.7 milliunits/l), plasma calcitonin «0.11-1811)and plasma prostaglandins (E 2 43, F 2il 110 ng/l).
Two days after admission and without recourse to medication, diarrhoea abated and she began to have one or two semi-formed stools daily. Appetite and well-being improved and weight loss ceased ( Table I) . VIP concentrations remained elevated, however, for the next 6 months. The child continued to do well, weight increased markedly and, more than 12 months later, bowel symptoms have not returned. The abdomen is still markedly protuberant and when recumbent mild inspiratory stridor and cough are occasionally present. Radiologically the mediastinal and prevertebral cervical mass remains unchanged. 
Discussion
Neurofibromatosis is transmitted as an autosomal dominant trait with variable penetrance. There is a high rate of genetic mutation which explainswhy there is a family history in only 50% of cases. Although frequently not recognized untillater in childhood, dearlyhalf the cases hav~physical stigmata at birth and 75% by 3 years of age; cafe-au-lair spots and small skin tumours are the most obvious abnormalities (Fienman & Yakovac 1970) . In our patient the occurrence of stridor from shortly after birth may have been caused by extrinsic pressure on the upper airwaysby the neurofibromatous massand might suggest that this had beenpresent from early life or even from before birth. The nasal speech, noted at presentation, appeared to be a more recent development, perhaps indicating upward extension of the neurofibroma with age.
Endocrine manifestations are a recognized but unusual accompaniment of neurofibromatosis. In children, sexual precocity and tall or short stature are the commonest (Saxena 1970) , while in adults neurofibroma may occur with endocrine secreting adenoma, most frequently phaeochromocytoma.
. The association between circulating high levels of VIP and severe watery diarrhoea was first describedby Bloom et al. (1973) . There have alsobeenseveral reportson the combination of watery diarrhoea with neural crest tumours (Rosenstein & Engelman 1963 , Sindhu & Anderson 1965 , Swift et 01. 1975 , Jansen-Goernans & Engelhardt 1977 . VIP arising from other tumours has been found to be the mediatorof waterydiarrhoea (Said& Faloona 1975) .
In our patient the watery diarrhoea associated with abdominal distension and wasting of buttocks and limbs resembles the presentation in other children with neural crest tumours. The most consistent biochemical abnormality was a raised level of plasma VIP; other more conventional investigations were entirely normal. Diarrhoea resolved 3 weeks before peak VIP levels wererecorded. These higher values wereonlyfound 11 daysafter explorationand surgical biopsy of the mediastinal tumour. Thereafter VIP remained moderately elevated for a further 5 months (Table 1) .
While neurofibromatosis is associated with other endocrine disorders, it has not to date been shown to be the source of ectopic hormone production. VIP-secreting cells were not identified by specific immunohistochemistry within the mediastinal tissue removed for diagnosticpurposes. Whether, however, this veryextensive tumourwashomogeneous and did notcontain a ganglioneuromatous area, cannot be provenasonlya smallportionwasremoved. It seems unlikely that such an autonomous lesion was present in view of the spontaneous declinein VIP levels after several monthsofelevated values. There wasnoevidence, however, of the jejunal mucosa being the source of VIP, Indeed the subnormal count of VIP-staining cells per unit area of tissue and the presence in plasma of a second VIP molecule (mol. wt. 12000)might suggest an originother than bowel, whereVIP normally has a molecular weight
